Rare disease Background:
Background
Chordoma is a primary bone tumor that most commonly arises in the sacrococcygeal vertebrae and the spheno-occipital areas. Chordoma is a malignant tumor that should be distinguished from benign notochordal cell tumor (BNCT) of the spine. The cell or origin of chordoma remains controversial. However, recent studies have suggested that chordoma may arise from BNCT, as both tumors share an anatomic origin. Also, cases of BNCT have been shown to progress to incipient chordoma in two reported cases and into classical chordoma in one case [1, 2] .
This report is of a rare case of axial chordoma and describes the challenging approach to diagnosis and management.
Case Report
A 50-year-old woman presented with a one-year history of a slowly growing swelling in the sacral region, which she ignored without seeking medical advice. She developed numbness and progressive weakness in both lower limbs, and urinary incontinence. On admission to the hospital, she was found to have a large gluteal mass measuring 15×15 cm, and loss of perineal sensation and anal tone. Computed tomography (CT) imaging showed a large destructive lesion involving the sacrum and coccyx with cranial extension to S2 and invading the right and left S2-S3 neural foramina, sacral nerves, left gluteus maximums muscle, and adjacent subcutaneous tissue ( Figure 1 ). Due to the complex nature of the case, a multidisciplinary clinical approach was taken to her management.
The patient was taken to the operating room and, in conjunction with colorectal and plastic surgery specialists, she underwent a low sacral vertebral amputation and en bloc resection of the tumor. An en bloc resection was performed with an anterior and posterior approach, because of local invasion of the large bowel. Following surgical resection, histopathology confirmed a completely excised chordoma with negative surgical resection margins.
In the plastic surgery ward, when patient's condition allowed, bilateral rotational gluteal fascial flaps were raised, one flap was de-epithelialized and embedded in the cavity and the other epithelized flap was sutured on top of the de-epithelialized flap. Computed tomography (CT) images show extensive destruction of the sacrum and coccyx, and tumor invasion of the right and left S2-S3 neural foramina, sacral nerves, left gluteus maximums muscle, and adjacent subcutaneous tissue.
Discussion
Chordoma was first described in 1857 by Virchow in et al. [3] , who described the origin of chordoma as being from notochord remnant that usually involute during the tenth week of gestation. Notochord remnants that remain in the nucleus pulposus of the cartilaginous discs, might explain the anatomic predilection for chordoma in the axial skeleton, clivus, and sacral regions. Chordoma is a rare tumor that affects adults over the age of 40 years and has an incidence of 0.5 per million in the European population [5] . The prevalence of primary chordoma is 1-8% of all primary malignant tumors of bone, but chordoma represents 20% of all primary bone malignancy of the spine [4] . The most common site of chordoma is the axial skeleton in 32.8% of the cases, followed by the sacrum in 29.2%, and few cases of primary chordoma have been reported in the extra-axial bone and soft tissue.
Chordoma is a slowly growing malignant tumor that tends to locally infiltrate bone and adjacent soft tissues and has a high chance of recurrence after surgical excision, which increases when the tumor invades into the neural foramina [6] , and also results in a challenge for the surgeon to ensure complete excision. Chordoma has the potential to transform into high-grade sarcomas in 5% of patients [6] . Although chordoma is generally locally invasive, this tumor has the ability to metastasize late in the disease course in around 37% of the cases [7] [8] [9] . The malignant characteristics of chordoma results in a reported mean overall survival of 6.29 years [10] .
Furukawa et al. [11] reported the use of the gluteus maximus adipomuscular turnover or sliding flap for repair of sacral defects following surgical excision of chordoma. The advantages of using the gluteus maximus muscle are its bulk, proximity to the defect, and good blood supply [12] [13] [14] [15] [16] . However, the use of a gluteus flap is not available in all cases because this flap can be invaded by the tumor, which will limit the options for postoperative coverage and cosmesis.
In this case, the gluteus maximums muscles, as well as the superior and inferior gluteal pedicles, were invaded and replaced by the tumor, leaving minimal reconstructive options for covering the gluteal and sacral defect with exposed wires. One of the available options was to raise the latissimus dorsi muscle as a free flap to create a subcutaneous vascular conduit to microsurgically connect both the artery and vein of the muscle flap to the femoral artery and vein in an end-to-side anastomosis. However, this procedure is very extensive and may be too prolonged, considering the general condition of the patient. Therefore, in this case, two fascial flaps were raised and arranged in a stacked fashion and provided adequate thickness to cover the deep surgical defect. Also, this surgical approach was not associated with donor morbidity and resulted in good aesthetic and reconstructive outcome.
Conclusions
Axial chordoma is a very rare, locally aggressive, and highly recurrent primary tumor of bone. As this case has shown, the clinical management is challenging and requires early involvement of a multidisciplinary team. Following surgical resection, careful selection from limited available reconstructive surgical options is necessary to ensure that the surgical defect is repaired.
